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(54) PHOTOCATALYST AND METHOD OF MANUFACTURING SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photocatalyst essentially comprising titanium oxide 
and a method of manufacturing the photocatalyst which can be used in the visible ray region 
by shifting the optical absorption edge to the visible ray side. 
SOLUTION: The photocatalyst consists of titanium oxide containing 0.001 to 0.5 at.% 
aluminum. The photocatalyst is manufactured by preparing a gel from a sol of titanium 
alkoxide with addition of aluminum alkoxide and calcining the gel. The photocatalyst is 
obtained in a powdery state or film state. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a photocatalyst and its manufacture approach. 
Furthermore, it is related with the photocatalyst which uses a titanic-acid ghost as a principal 
component, and its manufacture approach in detail. 
[0002] 

[Description of the Prior Art] Environmental problems, such as contamination of water quality, 
atmospheric air, and soil, are thought as important every year, and removal of the virus which has a bad 
influence on pollutants and the bodies, such as a chemical of the artificial origin especially an organic 
solvent, agricultural chemicals, and a surfactant, bacteria, etc. is desired. 
[0003] Although processing for ultraviolet rays or ozone is performed in order to remove these 
pollutants and disease germs, as for the decomposition capacity, it is inadequate after processing that a 
decomposition product remains etc., and we are anxious about generation of the goods which have a bad 
influence on the bodies including endoerine-disruptors ******** environmental hormone. 
[0004] Since [ clean and ] a chemical etc. is not used for the approach of on the other hand 
disassembling these chemicals using the photocatalyst which makes titanium oxide representation, and 
use of light energies, such as sunlight, is possible, it is the environmental purification approach which 
attracts attention especially in recent years. 

[0005] Since a band gap is about 3eV, the titanium oxide used as a photocatalyst can use only the short 
paddle light of wavelength rather than the ultraviolet-rays field equivalent to this. At sunlight, a 
fluorescent lamp with them also has few these wavelength components. [ there are few components of 
this wavelength region, and cheap ] For this reason, the black light blue fluorescent lamp which has a 
radiation peak near 350nm of ultraviolet rays is used as the light source for photocatalysts in many 
cases. 

[0006] In order to gather the use effectiveness of the light source more and to manufacture a still low 
price product, light-ization of it being narrow in a band gap, namely, moving a light absorption edge to a 
light side is demanded. Although light-ization by the ion-implantation (JP,1 1-1975 12,A etc.) of the 
chromium atom to titanium oxide, the approach of controlling the oxygen presentation ratio of a 
titanium oxide photocatalyst, a plasma treatment method, etc. is tried in relation to this, these approaches 
not only need expensive equipment, but difficulties - complication of a production process and a tail 
end process are needed in many cases etc. ~ are seen. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is a photocatalyst which uses a 
titanic-acid ghost as a principal component, moves the light absorption edge to a light side, and is to 
offer the light-ized thing and its manufacture approach. 
[0008] 

[Means for Solving the Problem] The purpose of this this invention is attained by the photocatalyst 
which consists of a titanic-acid ghost which does 0,001-0.5 atom % content of aluminum, manufacture 



of that is performed by calcinating the gel prepared from the sol which added the aluminum alkoxide to 

the titanium alkoxide, and a photocatalyst is obtained as powdered or a filmy material. 

[0009] 

[Embodiment of the Invention] On the occasion of manufacture of a photocatalyst, formation of the sol 
which added the aluminum alkoxide to the titanium alkoxide first is performed. As a titanium alkoxide, 
tetra-low-grade alkoxy titanium, such as tetramethoxy titanium, tetra-ethoxy titanium, tetraisopropoxy 
titanium, tetra-n-propoxytitanium, tetrapod iso butoxytitanium, and tetra-n-butoxytitanium, is used, for 
example, moreover - as an aluminum alkoxide - trimethoxy aluminum and TOREE - an ibis - Tori 
low-grade alkylaluminum, such as sial minium, triisopropoxy aluminum, and Tori n-butoxy aluminum, 
is used. 

[0010] The aluminum presentation ratio in the photocatalyst finally obtained mixes these titanium 
alkoxides and aluminum alkoxides at 0.001 to 0.5 atom %, and a rate which becomes about 0.01 to 0.3 
atom % preferably, and it is used. 

[001 1] As a solvent of these alkoxides, alcohols, such as a methanol, ethanol, isopropanol, and 2- 
methoxyethanol, are used. After two kinds of alkoxides consider as an alkoxide mixture solution by the 
approaches of arbitration, such as the approach of adding an aluminum alkoxide to the alcoholic solvent 
of ** titanium alkoxide, the approach of dissolving the mixture of ** titanium alkoxide and an 
aluminum alkoxide into an alcoholic solvent, and the approach of mixing the alcoholic solution of ** 
titanium alkoxide, and the alcoholic solution of an aluminum alkoxide, it hydrolyzes under existence of 
the acid catalyst of a hydrochloric acid, an acetic acid, etc., and it makes a sol form. These catalysts are 
also used as an alcoholic solution etc. On the occasion of sol formation, the water soluble polymer like 
alcoholic amines, such as di ethanol amine and triethanolamine, or a polyvinyl pyrrolidone can also be 
added and used further there, and a uniform and stable hydrolysis sol can be obtained by this. 
[0012] After making it dry in this condition, making the obtained sol gel and grinding it, about 300-700 
degrees C of powder-like photocatalysts will be obtained if it heat-treats an about 10-minute room 
thru/or about 3 hours of abbreviation at about 400-700 degrees C preferably. Moreover, a film-like 
photocatalyst will be obtained, if this sol is made to adhere by dip coating, the atomizing process, the 
KOPIN coat method, etc. on heat-resistant substrates (support), such as the shape of tabular, a cylinder, 
tubular, and a bead, and is calcinated under the heating conditions like the above. 
[0013] it was calcinated and obtained the photocatalyst of the shape of powdered or a thin film - the 
presentation ratio (from the peak area of Ti2p [ by X-ray photoelectron spectroscopy ], Ols, and 
aluminum2 s orbit to calculation) of aluminum - about 0.001 to 0.5 atom % -- it is adjusted so that it 
may become about 0.01 to 0.3 atom % preferably. As for reduction of the light transmittance which the 
X-ray diffraction pattern of the photocatalyst obtained less than [ this ] or more than this is an anatase 
mold, and was measured with the light absorption spectrum, the presentation ratio of aluminum starts in 
about 360nm or about 375nm, and absorption becomes large on the wavelength not more than it. 
[0014] A thin film-like photocatalyst holds powdered or the crystal structure originating in a titanic-acid 
ghost. By the exposure of the light to which an aluminium compound part does not have a crystal 
structure, and makes the light source sunlight, a r fluorescent4amppthe black light, UV-lamp? a mercury- 
vapor lamp, a xenon lamp, etc. According to the oxidation reduction operation of an electron and an 
electron hole which absorbed much light and was generated to the photocatalyst rather than the 
photocatalyst formed with the usual means The harmful matter in the gaseous phase in the matter which 
is polluting an environment like nitrides, such as the endocrine disruptors and the organic solvent which 
are dissolving underwater, and ammonia, chlorinated, a bromine, or an iodine compound, or atmospheric 
air etc. is made to disassemble effectively. 
[0015] 

[Effect of the Invention] facing manufacturing a photocatalyst using a general sol gel process, and 
adding an aluminum alkoxide in a sol - the aluminum below 0.5 atom % - the crystal structure - a 
principal component ~ in the condition of having held as it is, addition became possible and it was 
obtained - the photocatalyst of the shape of powdered or a thin film - the light absorption edge ~ a long 
wave - light-ization shifted to a merit side is made to attain Thereby, this photocatalyst does so the 



effectiveness that more light which makes sunlight, a fluorescent lamp, UV lamp, etc. the light source 
can be absorbed. 

[0016] This invention is explained about an example, next an example. 

[0017] Tetra-isopropoxy 16.88ml was added in the solution made to dissolve example triisopropoxy 
aluminum 0.12g in 2-methoxyethanol 81.07ml. 2-methoxyethanol 20ml and 2.05ml of 1.2-N 
hydrochloric acids were mixed with this solution (97!95ml), and the sol A for photocatalyst preparation 
was obtained. All of these mixing were performed at the room temperature under stirring conditions. 
[0018] After pouring in Sol A on the petri dish, gelling by having made it dry under room temperature 
conditions and a mortar's grinding a gelation object, it calcinated at 500 degrees C among atmospheric 
air for 1 hour, and the photocatalyst powder A was obtained. The X diffraction pattern of this was an 
anatase mold. 

[0019] Moreover, carried out the DIP coat of the sol A on the quartz-glass plate, and made it dry under 
room temperature conditions, the gel film was made to form, it calcinated at 500 degrees C among 
atmospheric air for 1 hour, and the photocatalyst thin film A was obtained. When the light absorption 
spectrum of this was measured, the reduction in light transmittance began from about 430nm, and 
absorption became large on the wavelength not more than it. Aluminum was 0.28 atoms % Ti2p by X- 
ray photoelectron spectroscopy, and Ols in the presentation ratio computed from the peak area of 
aluminum2 s orbit. 

[0020] In example of comparison 1 example, if the amount of triisopropoxy aluminum is changed into 
0.24g, the photocatalyst powder B obtained in the same procedure An X-ray diffraction pattern is an 
anatase mold. Moreover, the photocatalyst thin film B Reduction of the light transmittance in a light 
absorption spectrum began from about 375nm, absorption became large on the wavelength not more 
than it, Ti2p by X-ray photoelectron spectroscopy, and Ols, it was the presentation ratio computed from 
the peak area of aluminum2 s orbit, and aluminum was 0.51 atoms %. 

[0021] In example of comparison 2 example, when triisopropoxy aluminum was not used, the X-ray 
diffraction pattern was an anatase mold, and in the photocatalyst thin film C, reduction of the light 
transmittance in a light absorption spectrum began from about 360nm, and, as for the photocatalyst 
powder C obtained in the same procedure, absorption became large on the wavelength not more than it. 



[Translation done.] 



